Background: Delirium occurs commonly in hospitalized older patients but is poorly recognized. Although there are a plethora of validated delirium screening tools, it is unclear which tool best suits particular populations. Purpose: To evaluate validation studies of delirium screening tools in non-critically ill hospital inpatients and provide guidance on the choice of screening tool. Methods: The MEDLINE, CINAHL, and PsychInfo databases were searched for studies comparing delirium bedside screening tools with either the Diagnostic and Statistical Manual or International Classification of Diseases defined diagnosis of delirium in hospital inpatients. Information was also drawn from conference proceedings and discussion with delirium researchers. Results: Thirty-one studies describing 21 delirium screening tools were included in the systematic review. The majority of studies were conducted across a broad range of inpatient settings internationally in elderly inpatients, including patients with dementia but most excluded nonnative language speakers. Implications: The Confusion Assessment Method was the most widely used instrument to identify delirium, however, specific training is required to ensure optimum performance. The Delirium Rating Scale and its revised version performed best in the psychogeriatric population but requires an operator with psychiatric training. The Nurses' Delirium Screening Checklist appears best suited to the surgical and recovery room setting. The Single Question in Delirium shows promise in oncology patients. The Memorial Delirium Assessment Scale, while demonstrating good measures of validity in the surgical and palliative care setting, may be better used a measure of delirium severity. The 4As Test performed well when delirium was superimposed on dementia, but it requires further study.
Delirium is an acute disorder of attention, cognition, and psychomotor activity that commonly affects elderly people. The reported incidence of delirium during admission in the hospitalized adult population is 3%-29% (Siddiqi, House, & Holmes, 2006) . The co-occurrence of delirium in patients with dementia is particularly high in hospitalized older adults (22%-89%, Fick, Agostini, & Inouye, 2002) .
The overall risk of adverse outcome as a result of hospitalization in the elderly people, particularly those from residential care facilities, is already high for functional decline and falls (Friedman, Mendelson, Bingham, & McCann, 2008) . The adverse outcomes for delirious patients may be even graver. They include multiple medical complications, greater lengths of stay, the possibility of not returning to independent living, and death (Cole et al., 2002; Elie et al., 2000; Inouye, 2006) . Delirium superimposed upon dementia has been shown to prolong hospital stay and be associated with both cognitive and functional decline (Fick, 2013) . Patients with dementia are particularly difficult to evaluate for delirium (Powers et al., 2013) . However, there are clear advantages to early detection and targeted treatment (Chong, Chan, Tay, & Ding, 2014; Lundstrom et al., 2005; Mudge, Maussen, Duncan, & Denaro, 2013) . It is thus imperative that delirium be correctly identified and managed to reduce the significant morbidity and mortality, particularly in the elderly people.
Delirium was described more than 2000 years ago and is a prevalent condition in hospitalized elderly population. It still remains underrecognized (Inouye, Westendorp, & Saczynski, 2014) and is often misdiagnosed (Inouye, 2006; Voyer, Cole, McCusker, St-Jacques, & Laplante, 2008; Wand et al., 2013) . For example, a recent Australian study demonstrated that detection of delirium by staff was poor, with staff correctly identifying only 23% of cases with delirium despite a targeted multimodal educational intervention (Wand et al., 2014) . Delirium remains understudied in relation to the proportion of its disease burden (MacLullich et al., 2013) .
Delirium was only formally categorized by standardized diagnostic criteria, the Diagnostic and Statistical Manual (DSM) III, in 1980 (American Psychiatric Association, 1980 and in the International Classification for Diseases 10th Edition (ICD-10) in 1992 (World Health Organization, 1992) . Prior to its inclusion in the DSM, delirium was described in the literature under various eponyms, such as acute confusional state, toxic encephalopathy, and toxic psychosis. The variable terms used led to much confusion in the detection of delirium and made it difficult to interpret the published literature (Hall, Meagher, & MacLullich, 2012) . Over the last three decades, there have been significant improvements in the understanding of delirium and with it, revisions in the delirium diagnostic criteria (American Psychiatric Association 1987 , 1994 , 2013 .
There are now numerous screening tools validated for the assessment of delirium. A recent review by Grover and Kate (2012) comprehensively identified and evaluated 38 separate instruments in use for screening, diagnosis, assessing cognitive function, assessing motor symptoms, risk factors, and grading severity of and quantifying the distress associated with delirium. In response to the limitations of existing screening measures, newer tools have emerged and are being validated (Lin et al., 2015; MacLullich, Ryan, & Cash, 2011; Sands et al., 2010) . The plethora of tools available can make it difficult for the clinicians to decide which tool to use and in what context. Therefore, the primary aim of this review was to identify, compare, and evaluate validation studies of delirium screening tools used in hospital inpatients. A secondary aim was to provide guidance regarding the clinical applicability of the reviewed screening tools to particular patient populations.
Methods

Search Strategy
The MEDLINE, CINAHL (1996 to July 2014), and PsychInfo (1987 to July 2014) databases were searched using the following combinations of keywords, with searches limited to articles with human subjects published in English: "delirium AND screening NOT intensive care unit (ICU),""delirium AND rating scale NOT ICU," "delirium AND tool NOT ICU," "delirium AND ident* NOT ICU," and "delirium AND validation NOT ICU". The citations obtained were examined to identify validation studies of delirium screening tools used in hospital inpatients. Information was also drawn from conference proceedings and discussion with experts involved in delirium research.
Inclusion and Exclusion Criteria
Articles were included if they reported original research comparing a bedside cognitive delirium screening tool against a standardized diagnosis of delirium using DSM or ICD criteria. The study population was limited to hospitalized adult inpatients, including those with dementia or terminal illness.
Publications were excluded if they studied delirium in the ICU population. Delirium in the ICU is usually considered a different entity to delirium in other settings, including the geriatric population, due to the severity of illness, invasive management strategies, and frequent need for intravenous and other sedation. Although there may be overlap in etiology, the methods of delirium screening in the ICU population are significantly different to warrant a review in its own right.
Articles solely concerned with rating delirium severity (rather than delirium identification), those which did not apply DSM or ICD criteria as a reference standard for delirium diagnosis or which validated a non-English version of a delirium screening tool, or looked at delirium screening in community settings were excluded. Review articles and purely descriptive studies of delirium assessment tools were also not included.
Each abstract was reviewed by the authors to identify publications meeting the inclusion criteria. The full text of the article was retrieved when the information in the abstract was insufficient. If there was a discrepancy in articles sourced or uncertainty about whether a publication should be included, it was discussed between the authors until a consensus was reached. Data were collected where available on the age, sample size and English (or native language) speaking status of participants, number of patients with dementia, sensitivity, specificity, interrater reliability, and the time interval between the delirium and the reference standard assessments.
Validation studies are evaluated using sensitivity and specificity. Sensitivity describes the accuracy of a diagnostic test to identify positive cases of the condition when it is present. As such, a highly sensitive test will have few false negatives and will rule "out" conditions (SnOUT) when negative. Specificity describes the accuracy of a diagnostic test to correctly identify cases where the condition is not present. Thus, a highly specific test has few false positives and is effective in ruling conditions "in" (SpIN) when positive. Both of these tests report features of a given diagnostic test that are independent of the actual prevalence of the disease (retrieved from www.med.emory.edu/EMAC/curriculum/ diagnosis/sensand.html). The following ratings were used to rank performance of tools in this review with regard to sensitivity and specificity: Excellent >95%, Good 80%-94%, Moderate 70%-84%, and Poor <70%.
Assessment of Quality
The quality of data reporting for each individual study was assessed using the Standards for the Reporting of Diagnostic Accuracy (STARD) criteria. The STARD criteria were developed to allow detection of potential biases and judge the generalizability of studies of diagnostic accuracy. It is a 25-item checklist used to verify that all essential elements are included in the reporting of the study. The STARD is scored from 1-25, with a score greater than 20 considered high quality (Bossuyt et al., 2003a (Bossuyt et al., , 2003b Morandi et al., 2012) .
Results
There were 3,541 citations identified from the database searches and other sources. Overall 31 citations met the inclusion criteria (Figure 1 ).The studies were tabulated according to their inpatient population, that is, mixed hospitalized patients (general medical, geriatric, psychogeriatric, surgical, and rehabilitation; 20 studies); exclusively surgical patients (3 surgical ward, 2 recovery room), emergency department (2 studies), oncology (2 studies), and palliative care (2 studies). An overview of the operating characteristics of the most frequently studied tools is provided in Table 1 .
Delirium Screening Tools
Twenty-one different tools were validated across the 31 studies reviewed (Table 2 ). The Confusion Assessment Method (CAM), brief CAM, and CAM-ICU were the most commonly studied tool (13/31 studies) followed by the Delirium Rating Scale and its revised version (DRS/DRS-R-98) (6/31 studies).
Patient Characteristics
The age range was 18-97 years, the majority being older patients. The studies were conducted in a broad range of settings (Tables 3-9 ). Eleven studies were conducted in the United States; four in Canada; three each in the United Kingdom and Australia; two each in Germany and Holland; and one each in Finland, Hong Kong, Italy, Poland, and Spain. Sixty-six percent (20/31) of the studies included patients with dementia. Four studies specifically included nonnative language speakers from the country the study was conducted in.
Reporting Quality
Most studies (25/31, 83%) had a high quality data reporting rating, that is, STARD Score greater than 20. Almost half the studies (13/31, 43%) did not report the time period between the reference standard delirium assessment and index (delirium screening tool) assessment. In the studies that did report the intervals between the assessments, the time periods ranged from 30 min (Bellilli et al., 2014; González et al., 2004 , Monette et al., 2001 ) to more than 24 hr (Andrew et al., 2009; Breitbart et al., 1997; Pompei, Foreman, Cassel, & Cox, 2003; Ryan et al., 2009; Whittamore et al., 2014) .
The DSM/ICD raters for delirium included specialist registrars, geriatricians, psychiatrists, or neuropsychologists in all the studies apart from one (Erkinjuntti, Sulkava, Wikstrom, & Autio, 1987) , where the reference standard assessment was carried out by research assistants, indicating an advanced level of clinical experience and training overall.
Populations Studied
Mixed Hospital Inpatients
This was a heterogeneous group of studies that evaluated 13 different tools either in isolation or in combination with another tools against the DSM reference standard (Tables 3-5) The DRS (including the DRS-R-98) was the most commonly evaluated tool followed by the CAM (including the CAM-ICU).
DRS and DRS-R-98
The DRS is a 10-item scale, rated by a clinician with psychiatry training, based on the patient's behavior over a 24-hr period (Table 3 ; Trzepacz, Baker, & Greenhouse, 1988) . Rockwood, Goodman, Flynn, and Stolee (1996) reported a cutoff score greater than 10 on the DRS to achieve good sensitivity/specificity of 82% and 94% respectively, in contrast to the greater sensitivity and specificity obtained by Rosen and colleagues (1994) for the same cutoff scores. However, their differing populations and proportions of subjects with dementia may account for this variability. The two studies that evaluated the DRS-R-98 converged on the cutoff score of greater than 17.75 but demonstrated poor-moderate sensitivity/specificity with values less than 75% in the older adult population. The DRS-R-98 consists of two parts: 13 severity items and 3 diagnostic items. Of note, in both studies, the reference standard and index assessments were conducted more than 24 hr apart (Andrew et al., 2009; Whittamore et al., 2014) .
Confusion Assessment Method
The index CAM study reported an excellent performance of the tool with sensitivities and specificities greater than 95% in a small number of elderly participants (Table 4 ; Inouye et al., 1990) . Similar results were obtained in the study where the CAM and Delirium Symptom Index (DSI) were evaluated together, also in an elderly population (Yates et al., 2009 ). The CAM is comprised of nine criteria derived from the DSM III-R. The interrater reliability was high in both the studies with the best results obtained using trained operators.
Other Tools
The Delirium Diagnostic Tool-provisional (DDT-Pro) study, while reporting excellent sensitivity/specificity with values of 100% and 94% respectively, was tested in a small number of patients with acquired brain injury which limits its generalizability ( Table 5 ). The interrater reliability was high and the tool correlated well with the DRS (Kean, Trzepacz, Murray, Abell, & Trexler, 2010) . The DDT-Pro is comprised of the comprehension and vigilance sections from the Cognitive Test for Delirium and the sleep-wake cycle disturbance item from the DRS-R-98 (Kean et al., 2010) . The Memorial Delirium Assessment Scale (MDAS) is a 10-item clinician rated scale, which assesses disturbances in arousal and level of consciousness, cognitive function, and psychomotor activity. It is designed to quantify severity of delirium. The MDAS index study was tested in a modest number of patients with cancer and AIDS (Breitbart et al., 1997) , also limiting its generalizability. One of the newer tools, the Simple Query for Easy Evaluation of Consciousness (SQEEC) was notable as the only tool that invites a narrative (Lin et al., 2015) . The patient is asked to describe a journey and the details of how they would undertake the journey. The SQUEEC's performance was good with a sensitivity of 83% and specificity of 81%. However, the inherent requirement for a narrative excludes assessment of those patients with reduced level of consciousness.
The 4A's Test (4AT) consists of four items, two brief cognitive tests, assessment of level of consciousness, and an acute change in mental state (MacLullich et al., 2011) . A single validation study confirmed that the 4AT had a good sensitivity of 90% and specificity of 84% in screening for delirium in elderly hospital inpatients (Bellilli et al., 2014) . The reported advantages of the tool were ease of use, rapid screening by an operator without requiring specific training, and the ability to assess patients with fluctuating level of consciousness and hypoactive delirium. A large scale, multicentre study is in progress, led by MacLullich and colleagues from the University of Edinburgh (see http:// www.nets.nihr.ac.uk/projects/hta/1114301).
The Delirium Observation Screening Scale (DOSS) is a 25-item scale rated by nurses looking at typical behavior patterns in relation to delirium. Assessments are completed every nursing shift over 24 hr and the final score is the mean of all the shift scores. Although the DOSS had a favorable predictive validity against a DSM IV diagnosis of delirium, the sensitivity/specificity of the tool and time between the index and reference assessments were not reported. It was also validated in relatively small sample size (Schuurmans, Shortridge-Bagett, & Duursma, 2003) .
Four items of the InterRAI Acute Care Assessment Systems referring directly to delirium (acute change in mental state, variable mental function through the day, disorganized speech, and distractibility) were extracted to produce a screening tool that performed well both in the general medical population and in those with dementia (Salih, Paul, Klein, Lakhan, & Gray, 2012) . However, this study comprised of a subanalyses of data from a larger study looking at geriatric syndromes and outcomes (Lakhan et al., 2011) . The tool requires further refinement to be adapted into common clinical practice.
The Clinical Assessment of Confusion (CAC), Vigilance A Test, and Digit Span Test (DST) demonstrated poor sensitivities of less than 70% in the mixed populations (Leung et al., 2011; Pompei et al., 1995) . The CAC is a checklist of 25 items looking at psychomotor behaviors associated with confusion, with more behaviors indicating severe confusion (Vermeersch, 1990) . The Vigilance A Test requires the operator to read out a series of 60 letters, among which "A" appears with greater than random frequency. The patient is asked to indicate each time an "A" is heard. In the DST, the patient is asked to listen to and repeat a series of numbers (Strub & Black, 2000) . The modified Richmond Agitation Sedation Scale (mRASS) is an objective scale of determining level of consciousness, a modification of the RASS to include assessment of inattention (Chester, Beth Harrington, & Rudolph, 2012) . It was studied in a population that lacked diversity and excluded those with cognitive impairment, a group particularly vulnerable to delirium. The DSI is a diagnostic interview for delirium, based on DSM III criteria (Albert et al., 1992) . It showed good sensitivity and specificity of 91% and 80%, respectively (Yates et al., 2009 ), but has not been widely studied (Grover & Kate, 2012) .
The Short Portable Mental Status Questionnaire (SPMSQ) was validated in an elderly population, including patients with dementia (Erkinjuntti et al., 1987) . The SPMSQ is a 10-item tool that measures cognitive function in the elderly people (Pfeiffer, 1975) . The quality of the data reporting was the lowest of all the studies. In particular, there was no mention of blinding between the assessors performing the index and reference tests, the time between assessments and quantification of interrater reliability. Table 5 .
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Exclusively Surgical or Recovery Ward Inpatients
There were five studies of exclusively surgical or recovery ward patients evaluating the CAM, Delirium Detection Score (DDS) and Nurses Delirium Screening Checklist (NuDESC) ( Table 6 ). The three screening tools performed better in surgical ward patients (Radtke et al., 2010 ) when compared with the recovery room study (Radtke et al., 2008) . The population age was older in the surgical ward patients with perhaps a higher incidence of delirium compared with the relatively younger recovery room patients. The NuDESC is a 5-item scale assessing disorientation, inappropriate behavior and communication, hallucinations, and psychomotor retardation over a 24-hr period (Gaudreau, Gagnon, Harel, Tremblay, & Roy, 2005) . It had the best sensitivity and specificity of the three tools in the surgical ward population. The DDS is also a 5-item scale rating orientation, hallucinations, agitation, anxiety, and paroxysmal sweating (Radtke et al., 2010) . When the CAM, CAM-ICU, DDS, and NuDESC were tested on postoperative patients in the recovery room, the tools demonstrated a low sensitivity (values less than 50%) and high specificities (values greater than 95%, increasing the rate of false-negative screening for delirium in this population (Neufeld et al., 2013; Radtke et al., 2008) . Patients with dementia were excluded in both of the studies, and there was poor agreement with the CAM-ICU and NuDESC tools when compared with the reference standard interview (Neufeld et al., 2013) . This may be due to the reference standard DSM IV assessment including a neuropsychiatric examination and detecting more subtle cases of delirium. The NuDESC showed improved sensitivity when the scoring threshold was lowered (Neufeld et al., 2013) and a good performance in the other study (Radtke et al., 2008) . Two of the studies examined the DOSS and MDAS in a postcardiac surgery population (Kazmierski et al., 2008; Koster, Hensens, Oosterveld, Wijma, & van der Palen, 2009 ) and reported excellent sensitivity and specificity with values greater than 95%. The MDAS cutoff score was lower than that reported in the index study (10 vs. 13; Breitbart et al., 1997) . The DOSS study had potential for bias as the patients were only referred for the delirium reference standard interview if their DOSS was greater than two (Koster et al., 2009 ). The specificity was estimated assuming that there was no delirium in patients who scored less than two on the DOSS. Thus there was also the potential for false-negative results and missing subsyndromal delirium or fluctuations.
Emergency Department
The CAM and its abbreviated form, brief CAM (bCAM), were used in both emergency department (ED) studies (Table 7) . The study carried out by Monette and colleagues (2001) is one of the few validation studies of the CAM in ED geriatric population and included dementia patients. In both studies, the operators were provided training prior to the use of the screening tools. In the study by Monette and colleagues (2001) , a 5-day training period was provided to the researchers prior to use of the CAM, which may account for the reported high sensitivity of 86% and excellent specificity of 100%. In the study by Han and colleagues (2013) , a large number of participants were evaluated in a two-step delirium screen. Patients were initially screened with the delirium triage screen (DTS) to assess level of consciousness and attention. Those who screened positive with the DTS were assessed with the bCAM. The operators were provided with a 4-to 6-hr training session prior to the start of the study. The DTS had excellent sensitivity (98%), and the bCAM had excellent specificity (96%). Both tools can be used by any health care clinician. The DTS consists of measuring level of consciousness using the RASS and attention with spelling "lunch" backwards (Han et al., 2013) .
Oncology Population
CAM-ICU/Intensive Care Delirium Screening Checklist (ICDSC) and Single Question in Delirium (SQiD) were evaluated in oncology patients (Table 8 ). The study by Neufeld and colleagues (2011) only assessed rousable patients, potentially missing those with hypoactive delirium. The CAM-ICU and ICDSC had poor sensitivities with values of well below 75%. The ICDSC consists of eight items each corresponding to a characteristic behavior in delirium, scored by the patient's primary nurse over 24 hr (Bergeron, Dubois, Dumont, Dial, & Skrobik, 2001 ). The SQiD consists of a single question directed to carers asking whether the patient was more confused than usual. The sample size was very small in the study by Sands and colleagues (2010) . The sensitivity/specificity of the SQiD was moderate, with values of 80% and 71% respectively, when compared with the DSM reference standard interview. Notably, the CAM's sensitivity for detecting delirium in this study was poor when used by staff with minimal training (Sands et al., 2010) .
Palliative Care Population
The CAM and MDAS were evaluated in the palliative care setting across a wide range of ages (Table 9 ; Lawlor et al., 2000; Ryan et al., 2009) . The CAM was validated in a pilot and subsequent main phase. The operators participated in a comprehensive training session for using the CAM between the two phases with consequent improvement in the sensitivity of the tool. The MDAS performance was excellent with sensitivity and specificity values greater than 95% at a lower cutoff score of 7 in contrast to the MDAS index study which used a higher cutoff score of 13 (Breitbart et al., 1997) .
Discussion
This systematic review highlights the eclectic range of delirium screening tools validated for use in the inpatient setting. Older inpatients were well represented reflecting current international hospital populations, as were patients with dementia. The studies were conducted in numerous countries, although there were few from Asia. There were 21 different tools evaluated, 11 tools were represented by single studies only.
Particular tools performed better in specific patient populations. In summary, the CAM performed well across the ED, postoperative and mixed inpatient settings, however, with several limitations, which are discussed later. The DRS/DRS-R-98 performed best in the psychogeriatric population and was tested on a very small number of surgical patients. The 4AT's sensitivity and specificity were good in the mixed inpatient setting, specifically in geriatric and dementia populations. The NuDESC and MDAS performed well in the postoperative settings. The SQiD is a simple tool that shows promise in the oncology setting. The MDAS had excellent validity in the palliative care population.
This review confirms that the CAM is a widely used instrument to identify delirium in research (Wei, Fearing, Sternberg, & Inouye, 2008; Wong et al., 2010) . The original validation study for the CAM was based on observations made during a brief, structured interview that included the Mini-Mental State Examination (MMSE; Inouye et al., 1990) . Specific training is recommended to ensure optimum performance (Inouye, 2003) . This review highlighted poor sensitivity when the CAM is used by untrained operators (Ryan et al., 2009; Monette et al., 2001; Sands et al., 2010) . However, the CAM was wellsuited to (and the only tool tested in) the ED, where there is a need for a quick, simple tool. The two-step screening employed by Han and colleagues (2013) using the DTS/ bCAM in trained operators particularly warrants further research. The MDAS has a lack of consensus on the cutoff scores for a positive screen, and it does not include key features of delirium, such as acuity of onset and variability of symptoms, limiting its use as a delirium screening tool (Trzepacz, 1994) . A systematic review by Adamis, Sharma, Whelan, and Macdonald (2010) concluded that the MDAS is best used to rate delirium severity after diagnosis.
In mixed hospital patients, the use of the DRS and DRS-R-98 in routine clinical practice may be limited by the training required to use the tool, time taken to administer, and essential baseline knowledge of psychiatry. The DRS does not have an item for inattention or the ability to distinguish between the motor subtypes of delirium, limitations that were rectified in the DRS-R-98 (Rosen et al., 1994) . The Vigilance A Test and DST have limited value in screening for delirium when used in isolation (Wong, Holroyd-Leduc, Simel, & Straus, 2010) . The CAC was developed to assess "global confusion" rather than delirium (Vermeersch, 1990) . It has 25 items, but none of the rated symptoms are specific to delirium (Adamis et al., 2010) . The DOSS performed well in the surgical population but has also not been widely studied. It was difficult to objectively compare the remaining tools as they were evaluated in single studies with varying methodologies and results.
The NuDESC shows potential in the surgical and recovery room population. (Radtke et al., 2008 (Radtke et al., , 2010 . However, the total score is based on a 24-hr cycle of observation across nursing shifts, which while addressing the issue of fluctuation, is time consuming and may be difficult to achieve in patients with short lengths of stay. In oncology patients, the SQiD appears to be a reasonable choice, However, the psychometric properties were evaluated in a very small number of subjects. Further research is underway to assess its utility in a larger inpatient population.
Given the high prevalence of dementia in older inpatients and high rates of superimposed delirium, it is important to examine the validity of delirium screening tools in this population. Two thirds of the studies in this systematic review specifically included patients with dementia. This is a group that is poorly recognized (Fick et al., 2002) , as it is often a challenge to differentiate signs of delirium from the cognitive impairment of dementia. A recent systematic review found that the CAM and CAM-ICU had the most support for the diagnosis of delirium superimposed on dementia, however, the evidence base was small (Morandi et al., 2012) . There are also significant issues when interpreting the results of the CAM when administered by untrained operators in this setting. It may be difficult to accurately establish an acute change or fluctuation in the subject's mental state without a reliable collateral history. Impairment in attention and disorganized thinking may exist prior to the onset of delirium (Bellilli & Trabucci, 2010) . The DRS-R-98 can differentiate delirium from dementia, depression, and schizophrenia, however, it requires training and psychiatric expertise. In contrast, the 4AT with its brevity and ease of use may be utilized when delirium is superimposed on dementia.
It has been highlighted that non-English (or nonnative language speaking) patients are often excluded from delirium research studies (Siddiqi et al., 2006; Wand et al., 2013) . There were only 4 of 31 (13%) studies identified by this review which included such patients, and each evaluated a different tool (González et al., 2004; Leung et al., 2011; Salih et al., 2012; Trzepacz et al., 2001) . It is therefore still unclear which tool is preferred in culturally and linguistically diverse patients.
Methodological Problems of Studies
There were some common methodological limitations of the validation studies. Almost half of the studies did not clearly report the time between the index and reference assessments. Given the hallmark of delirium is fluctuation, assessments markedly separated in time creates the potential for a missed diagnosis and bias (Morandi et al., 2012) . Similarly, only 10 of the 31 studies included multiple, repeated index and reference standard delirium assessments over the course of admission. Given the fluctuation in symptoms of delirium, a single assessment may be insufficient to detect delirium.
The index assessments in the studies were mostly carried out by experienced researchers or those who had been specifically trained in the use of a particular delirium screening tool. This limits the generalizability to the "real world" clinical setting, where it may not be feasible to offer specific training to all staff who would encounter delirious patients.
Limitations
The limitations of this systematic review include the restriction of the search to articles published in English, inpatient populations, the specific use of "delirium" as a search term (vs. acute confusional state, organic brain syndrome etc.), and publication bias. The intention was to ensure all included studies were referring to a standardized diagnosis of delirium by a validated method. Another limitation is the exclusion of studies that validated a non-English language version of a delirium screening tool.
Not all validated screening tools were identified. For example, the search strategy did not locate the primary validation study of the Neelon and Champagne (NEECHAM) Confusion Scale (Neelon, Champagne, Carlson, & Funk, 1996) . However, it has been suggested that the NEECHAM scale measures "acute confusion" rather than delirium as defined by standardized criteria (Rapp et al., 2000) , which may account for it not appearing in the database search.
Conclusion
The wide variety of delirium screening tools available adds to the complexity of delirium assessment (MacLullich et al., 2013) . The tools themselves vary in number of items, time required to administer, level of knowledge assumed, and necessary training prior to use. The setting must also be considered when choosing the most appropriate tool. For example, brevity and ease of use are key factors in ED patients, demonstrated by the use of the DTS/bCAM (Han et al., 2013) . Discrimination of delirium from psychiatric illness is critical in a psychogeriatric population, where despite its limitations, the DRS-R-98 is most useful. An additional challenge is the lack of consensus on cutoff scores for some tools (DRS and MDAS).
It is also important to have delirium screening tools that are relevant in real-world patients, such as those with comorbid dementia, those with various motor subtypes of delirium, and patients who are non-English speaking. Studies of delirium phenomenology have shown that hypoactive delirium is more prevalent than the hyperactive variant (Meagher et al., 2011 Spiller & Keen, 2006 ), yet some of the newer and other validated tools either cannot be used or do not perform well in hypoactive patients (Lin et al., 2015; Radtke et al., 2008) . The 4AT is notable in this regard for its ability to assess patients with psychomotor changes and markedly reduced level of consciousness.
This systematic review identified a paucity of literature on delirium screening tools used in patients from cultural and linguistically diverse populations. With the availability of the major screening tools in multiple languages and the wide use of health care service interpreters, further research should be conducted in this field.
There is an ongoing need to develop and validate a delirium screening tool that is brief, can be used by operators without specific training, and can be used to assess motor fluctuations and delirium in dementia. It is also imperative that the tool be easily incorporated into busy clinical practice. From this review, the tools meeting these criteria are the 4AT, DTS-bCAM, and NuDESC. The approach to each acutely unwell patient needs to be "is there a delirium?" with the use of an appropriate screening tool for early detection and better management to improve outcomes for patients.
